Objectives: Food insecurity and diet-related chronic health conditions are interrelated problems in rural communities. The population facing such outcomes may rely on food pantries as a way to gain access to food. Many food pantries use a traditional distribution model that restricts choice. Yet, dietary recommendations and the need to economize food resources place many challenges on households. In this research, we sought to determine whether clients self-reporting chronic health conditions in their households have unique perceptions about food pantries and their ability to meet needs. Methods: We surveyed clients (N = 612) of limited or non-choice rural pantries, each representing a unique household. We classified clients into 3 groups: no chronic condition; one chronic condition or more, but no diabetes; one chronic condition or more including diabetes. We compared group perceptions of pantries. Results: All conditions desired more choice, and more preference for certain food groups such as produce and dairy. Clients with chronic conditions and diabetes in their household had a greater percentage of negative comments about the choices offered and were less comfortable talking to volunteers. Conclusions: Rural pantries may serve clients with chronic health conditions by offering client choice and by engaging with them regarding needs and preferences.
F ood insecurity and chronic health conditions are interrelated problems in the United States (US), especially in rural communities. In 2016, 12.3% of all US households, and 15% of rural households were food insecure at some point during the year, meaning they lacked "access at all times to enough food for an active, healthy life for all household members." 1, 2 Food insecure groups have a greater risk of developing diabetes and other chronic conditions. 3 Approximately 9.3% of the US population lives with diabetes 4 and almost half of all adults live with at least one chronic condition; moreover, 25% live with 2 or more chronic conditions. 5 Food insecure populations with chronic conditions may be forced to choose between food needs and competing medication or medical supplies (blood glucose test strips, etc) when budgets are limited, compromising both food security status and chronic disease management. 6 Food insecure persons with diabetes, for example, experience a multi-burden of emotional and financial challenges related to disease management, including lower self-efficacy for managing their conditions, more emergency room visits for hypoglycemia, 7 and higher average blood sugars and increased risk of complications [3] [4] [5] [6] [7] [8] [9] compared to food secure individuals. Coping strategies to avoid hunger may include consuming less costly and low-nutrient dense foods (fewer fruits and vegetables, high fat, high sodium, or high carbohydrate foods), eating a small variety of foods, using food waste avoidance, and binging when food is abundant. 2, [7] [8] [9] Such strategies compromise overall diet quality and ability to manage the dietary aspects of the chronic disease. Rural populations experiencing food insecurity and chronic disease may have limited access to large grocery stores and public transportation, affecting their ability to acquire a variety of foods at low cost. 10, 11 Food pantries were originally designed only to meet emergency food needs. However, many individuals and families rely on these resources to access food on a regular basis. On average, clients use a pantry for 5.5 years (66 months). 12 Previous studies report that food pantries often have low inventories of key food groups such as fruits, vegetables, and dairy products. [13] [14] [15] Therefore, food pantries might be an important venue for nutrition interventions aimed at improving client long-term dietary quality and health. Some interventions have focused on social marketing strategies to promote high dietary quality within pantries such as offering more nutrient-dense choices [16] [17] [18] [19] [20] and providing nutrition education. 16 Seligman et al provided diabetes-friendly food boxes, offered screening and referrals, and conducted diabetes self-management training within the pantry settings. 3 Client choice at food pantries also might promote high-dietary quality, allowing clients to select the appropriate foods for individual health conditions and manage dietary selection from a variety of sources. 21 Remley et al described how some food pantries have converted to client choice, and are organized according to the MyPlate 22 food groups along with integrated nutrition education programs. 23 Often, choice models are preferred by volunteers and clients, 24, 25 and offer a shopping experience where clients have the opportunity to choose foods that meet their dietary needs. Yet, providing client choice and promoting nutrition may not be priorities in many food pantries. 21 A large proportion of the foods distributed at pantries are donated. As such, food pantries cannot select foods based on client desirability or their dietary fit with the 2015 Dietary Guidelines for Americans. 22, 26 Pantry staff find it difficult to turn away donated food, including unhealthy items. 25, 27 Food pantries are also limited by community resources and staff training in nutrition and food procurement skills. 25 Furthermore, pantry clients may not know how to prepare certain foods, 24, 28 especially in the context of a chronic disease management meal plan.
Dialogue between food pantry staff or volunteers and clients, related to client food needs and preferences, along with a client-choice distribution model, may promote client dietary quality and health further. Documented client perceptions include a desire for the ability to choose 24, 25, [29] [30] [31] more culturally relevant foods 25, 29 and more healthful items such as produce, meats, and dairy products. 24, [31] [32] [33] Food pantry clients have reported mixed perceptions of staff and volunteer dispositions. Some clients express gratitude towards helpful staff, whereas others describe staff/volunteer interactions as rude, prejudiced, and/or condescending. 28 Spanish-speaking clients of choice food pantries have expressed frustration related to their inability to communicate with English-speaking volunteers. 34 However, there remains a dearth of studies investigating perceptions of food pantry clients living with chronic conditions within rural communities. Such studies are important to justify and guide future interventions, especially those targeting clients living with chronic conditions. Socio-ecological theory provides a foundation for the study because it suggests that policies, communities, organizations, interpersonal relationships, and intrapersonal factors all influence one another. 35 In other words, pantries can influence dietary behaviors of clients by their provisions, yet clients also can advocate for their preferences toward food, or the pantry operation itself (how food is distributed, etc). Our goal was to understand the multi-directional influences amongst the pantry environment, volunteers/staff, and clients within rural communities. Thus, the research questions that this study attempts to address are:
• We examined diabetes separately because of the intensive nature of dietary management often needed, and to assess if perceptions and opinions differ from those in households where other chronic conditions are present.
METHODS
This study is a secondary analysis of data from a longitudinal comparison-intervention study collected as part of a multi-state project called Voices for Food. In this integrated research and Extension project, we investigated the feasibility and efficacy of a socio-ecological intervention to address food insecurity and healthy food access in low-income, rural communities. Extension programs through land-grant universities in 6 states, Indiana, Michigan, Ohio, Nebraska, South Dakota and Missouri, partnered in this project. We selected 4 rural counties (defined as non-metropolitan statistical areas in 2010 US Census) 36 with poverty rates higher than 16% from each state. Pantries within these communities were preferentially recruited if they used a limited or non-choice distribution system based on recommendations for MyPlate-guided choice food pantries. 34, 37 Non-choice or limited choice pantries provide most of their foods to clients pre-selected in boxes or bags, whereas MyPlate-guided pantries allow for client food choice within each of 5 food groups (vegetable, fruit, dairy, grain, protein). We recruited participants (N = 612) representing unique households from all states using a convenience sampling strategy in a cross-sectional longitudinal design. The sample size was determined by a power analysis.
Recruitment
Pantry users eligible for the study were age 18 or older (19 or older in Nebraska), able to read and speak English, and were accepting food at the pantry on the day of the survey and at least once before within the previous 12 months. In accordance with institutional review board (IRB) guidelines, once they qualified, participants were provided an informational sheet about the study with the exception of Ohio, where informed consent was obtained. All data for this study were collected through confidential questionnaires (in English) by paper and pencil during September-November 2014. An identification (ID) code linked a separate participant contact form to each survey. We kept data linking contact information to survey responses through the ID codes in secure files. Trained research assistants were also on hand to help clients with limited literacy, or could interview clients, if needed.
Questionnaire Description
In addition to demographics and food security status, survey questions addressed food pantry clients' perceptions and experiences within food pantries. All questions and responses were taken from a questionnaire used to evaluate the Voices for Food project. The 18-item USDA household food security survey 38 was used to assess food security status and categorized respondents into food secure (including food secure and marginal) and insecure (low and very low). Demographic questions, including a chronic condition status question, were derived from NHANES. 39 To measure household chronic condition status, respondents were asked if they had been told by a doctor or other health professional that they, or anyone in their household, had any of the following health conditions: diabetes, high blood pressure, high cholesterol, obesity, food allergies, or don't know. 38 Perceptions/opinions relating to several aspects of the pantry experience, including 5 forced multiple choice questions and 3 open-ended questions (one had both) that related specifically to the research questions, were analyzed ( Table 1 ). The perception questions were developed based on the work of Verpy et al, 25 whose qualitative study reported on client preferences, and by socio-ecological theory.
The 5 forced multiple-choice questions assessed satisfaction with the variety of food received, desire for foods not offered, perceptions of volunteer/staff respectfulness, and level of comfort talking with vol- unteers/staff about food needs. One question was a mix of forced multiple-choice and open-ended responses and assessed satisfaction with the amount of food choice they received at the pantry, with an opportunity to comment. Two questions were exclusively open-ended and asked how the pantry generally helps them and how it might be improved.
Data Analysis
To address the research questions, we used a mixed-methods convergent parallel design to identify convergent and divergent themes. The quantitative and qualitative data were examined simultaneously and separately across 3 groups according to household chronic condition status. One group had at least one person with diabetes and possibly other chronic conditions in their household; the second had chronic condition(s) but not diabetes; and the last group did not have any chronic conditions.
Quantitative analyses were conducted using Stata version 13. Chi-square tests were used to determine if demographic characteristics and questions with multiple responses varied by condition group. When group sizes were small, we used Fisher's exact test. We dichotomized categorical outcomes and used logistic regression to determine odds ratios and confidence intervals for condition groups while controlling for age (which varied by condition group). Satisfaction responses were dichotomized into more satisfied and less satisfied. Level of significance was set at p < .05.
We used qualitative methods to examine perceptions and opinions related to the open-ended question responses and allowed for a naturalistic approach to the research, situating the researcher inside the world of the research participant. 40 By using qualitative methods, we were able to focus more closely on research participants' point-of-view. Open-ended questions related to client satisfaction and their opinions on what could be improved within the pantry were analyzed by 2 researchers directed by grounded theory. 41, 42 We used an iterative process to categorize individual pantry client responses into themes and subthemes for 3 open-ended questions. Each of these researchers read the responses separately from all 3 questions and identified a set of overall themes and subthemes. We then convened to agree upon a common set of themes and subthemes.
We read the responses separately and categorized them into the agreed upon themes and subthemes. Finally, we reconvened to build consensus on where responses were categorized. If we could not come to an agreement upon which theme a response belonged, a third researcher would break the tie. After finalizing the coding of survey responses, we carried out content analysis to identify the most common themes in the data and examine the frequency of themes across each of the questions and for each of the chronic condition groups.
To address the research questions, we examined the quantitative findings and compared them with the qualitative content analysis. Two authors with experience in quantitative methods, and 2 authors with experience in qualitative methods, determined where there were convergent and divergent results between the 2 methods. In addition, we decided how the qualitative data might have explained the quantitative results or uncovered new themes in the context of the food pantry. Table 2 reports the participant characteristics. Most participants (81.2%) were over age 35, female (71.1%), and non-Hispanic (96.4%). Nearly onefourth of participants were classified as having high or marginal food security. A greater proportion of those reporting no chronic condition were younger compared to those with a chronic condition (no diabetes) or diabetes (with or without one or more chronic conditions). No other demographic characteristics differed among condition groups.
RESULTS

Quantitative Data
In general, pantry participants responded that they were satisfied with pantry food choices. After controlling for age, we found no differences among condition groups in terms of satisfaction with the amount or variety of food received. Compared to those with no chronic conditions, those with diabetes (with or without one or more other chronic conditions) had lower odds of being satisfied with the amount of choice (OR = .45, p = .05).
There were no group differences in the desire for specific food groups from the pantry (Table 3) , and those who reported getting all the types of foods they want from the food pantry ranged from 19% to 29%. There were no differences among groups in reports of being treated with respect by pantry Note. *p-value determined using chi-square test; when significant, group differences determined using Dunn's pairwise comparison of groups **similar letters indicate significant difference between groups ***Fisher's exact test used workers; however, compared to individuals with no chronic conditions, both those with a chronic condition (no diabetes) and diabetes (with or without one or more chronic conditions) were less likely to report feeling comfortable talking with pantry workers about food and other needs (OR = .52, p = .024 and OR = .43, p = .004, respectively).
Qualitative Data
Fifteen themes were identified during the qualitative analysis of open-ended questions. Inter-rater reliability between our coders for themes was 77%. Table 4 provides a list of response themes and subthemes identified for the 3 open-ended questions and examples of responses from each theme. Responses were categorized into "positive" or "negative" subthemes based on the opinion expressed about a particular topic. For example, the theme of "Variety" pertained to a perception regarding the variety of non-specific foods offered within the pantry. A comment related to "Variety" would be coded "positive" if it was complementary towards the pantry and "negative" if the comment was critical.
How Satisfied are You with the Amount of Choice You Have in the Foods You Can Take
Home from this Food Pantry? Table 5 presents the top themes for the responses to this question (positive and negative). The top themes for responses across all groups related to the ability to choose (choice), the availability of specific food groups (food group availability), and the variety of foods offered (variety). Although only 53% of participants wrote a comment, of those who did, the chronic condition and diabetes-plus group had a larger percentage of overall negative comments than the group with no chronic condition ( Table 6 ).
The ability to choose. When analyzing the specific themes, those within the 2 chronic condition groups had larger percentages of negative comments related to whether food choice is actually allowed within the pantry, as compared to the no chronic condition group. Some expressed frustration that they were getting foods they would not use, and others wanted the ability to make choices based on ingredients. Exemplar quotes from individuals living with chronic conditions include:
• Sometimes I get things that I won't use and think that others should/could use it more than I will. We don't have a choice in what is received, we just get what is packed for us. • I would like to have choices so that I could read the ingredients. • It would be nice to pick out low sodium food.
• Concerns about the lack of specific food groups.
Individuals within the 2 chronic disease groups had a greater percentage of concerns about the availability of specific food groups (protein, fresh produce, dairy) as compared to those without chronic conditions. Although some desired canned; or shelf-stable products, most desired fresh. Some exemplar quotes include:
• Not a lot of meat options, lacking in fresh produce and dairy.
• I think they need fresh fruits and vegetables and other healthier items.
• They need to get refrigeration, so we can get milk products and fresh fruits and vegetables.
Fatalistic expression. The third most prevalent negative theme was "Fatalistic Expression." Comments coded as fatalistic expression represented a fatalistic attitude or perception. Oftentimes, the respondent offers a backhanded compliment toward the pantry. In other instances, the respondent expresses that they do not have the right to be proactive regarding their food preferences because they are receiving free food, especially in a small town where resources are scarce. Examples of these phenomena include:
• Beggars can't be choosers.
• Help is good -when you are starved, everything is good.
• Some of the food I don't like, but I eat it anyway. I am diabetic and shouldn't eat some of the food they give me.
• I don't complain because I am desperate for help, but if I were able to feed my family more healthy [sic] and less fattening foods, I firmly believe that my family would be sick Note. *Theme unique to chronic disease groups less often. I understand that the food pantries are stuck giving out whatever they are given, so I don't dare complain.
Dietary needs. Individuals living with diabetes in their household perceived that there were not enough choices to fit their dietary needs (Dietary Needs and Health). Some asked for low-sodium or low-sugar items, whereas others mentioned that there were not enough food choices for those with diabetes. One response mentioned wanting more protein. Some exemplar quotes include:
• More consideration for diabetics in regards to the food available.
• They should include more diabetic foods, low sugar, protein foods.
• Pretty well satisfied, except it would be nice to pick out low sodium food. Table 5 provides theme counts for "How does the pantry help you?" Nearly 57% of participants wrote a comment. The response themes were similar across all chronic condition categories. Most expressed thankfulness or gratitude toward the pantry, staff, and volunteers. Others expressed how the pantry helps with their overall household income, helps free up resources for other necessities, or supplements food stamps during the month. However, a few offered a "fatalistic expression" in terms of how the pantry helps them and their families. Some exemplar quotes include:
How Does the Pantry Help You?
• They do the best they can for such a small town. You don't get a ton of choices, but hunger makes any choice great.
• It is there when we need it. At least we are not starving to death.
How Can the Pantry Improve? Table 5 provides theme counts for "How can the pantry improve?" Approximately 63% of participants responded to this question. In addition to writing "no" or "no comment," most comments in all groups related to concerns about the availability of certain food groups, especially fresh fruits and vegetables, protein, and dairy. Concerns about pantry operations or pantry policies were common themes across all groups as well. Most expressed concerns that the pantry was not open enough, or that hours were not posted, or that larger families should get more food. Consistent with the previous question regarding choice, the diabetes group had more comments related to their desire for special foods to help them adhere to meal plans than the other 2 groups. Some had wished there were more sugar-free desserts, or generally thought the foods offered were not appropriate for people with diabetes.
DISCUSSION
The qualitative and quantitative data support the concept that most food pantry clients, regardless of the presence of an individual with chronic condition in the household, prefer the ability to choose their own food, with a preference for more fresh fruits and vegetables, dairy products, protein, and more variety. These findings align with previous literature on preferences for food pantry clients in general. In terms of food choices and preferences, the quantitative analysis did not find that individuals with chronic disease had different preferences than those without chronic disease. However, the content analysis of the qualitative themes suggested that there were unique perceptions specific to people living with diabetes and other chronic conditions in their household. People who lived in households with chronic conditions had a larger percentage of negative statements expressing frustration that they were not allowed to choose, and that there were not enough fresh fruits, vegetables, meats, and dairy.
The quantitative and qualitative results suggested that people living with diabetes in their household also had unique perceptions. The quantitative analysis suggested that they were less satisfied with the amount of choice. The qualitative analysis also suggested that people with diabetes in their household had expressed concerns that many of the foods offered were not appropriate for their meal plans, and they desired more low-carbohydrate, low-sodium items.
Although some individuals with diabetes and/ or chronic conditions in their household have expressed preferences for more food choice and healthier options, the quantitative data suggested that they were also less comfortable talking to volunteers than people without a chronic condition, indicating they might not be as proactive. Perhaps individuals living with chronic conditions have more awareness and desire for healthier choices, and therefore, feel less comfortable talking with volunteers about their dietary needs. Also, they might be less willing to share with volunteers and staff that they have a chronic condition, especially in a rural community. Finally, fatalistic attitudes, as evidenced by "fatalistic expression" comments, could be another underlying reason. Because clients are grateful to at least have a food pantry in their community, and because they might feel, as one participant suggested, that "beggars can't be choosers," they may not assert their need for healthier choices. Fatalistic attitudes might be more amplified in rural communities, where emergency food resources are possibly scarcer compared to urban communities. Further research is needed to investigate chronic condition influences on the client volunteer/staff interactions at a rural food pantry.
The transition to a full-choice from a limitedchoice or non-choice food pantry may serve clients better living with chronic conditions in low-income, rural communities, where there may be fewer food resources. Engaging clients regarding their needs and preferences is also a practical way to gain knowledge of the way that pantries may serve clientele with chronic conditions best, and especially those with diabetes in their households. Staff or volunteers might informally ask clients or possibly survey clients about their dietary needs or food preferences. Chronic condition status can be assessed through anonymous intake or needs assessment surveys. Partnering with local healthcare providers to screen for chronic conditions, such as diabetes, is another strategy that has been successful in communities to link food access at the pantry to food insecure clients. 43 Food pantries may be used further as a venue to promote the Supplemental Nutrition Assistance Program -Education (SNAP-Ed). This program provides nutrition education to those who qualify for SNAP or food stamp programs to help clients learn how to make healthy choices at a food pantry setting. SNAP-Ed has been shown to improve food security and may be particularly effective when provided in a food pantry environment, because clients can gain immediate practice with their newly gained nutrition knowledge and resource management skills. 44 The lack of client engagement and provision of client choice may be due to food pantry directors, staff, and volunteers having little knowledge or exposure to the ideas, knowledge of nutrition, and healthy dietary selection, and also the dietary constraints of those with chronic conditions. Extension or health education professionals can coach food pantry directors, staff, and volunteers to address diabetes and other chronic conditions among clients and promote healthy nutrition environments. Community coaching 45 can bring these chronic conditions to the forefront of food pantry directors, and prompt strategies to improve service to this sub-population. Community coaches can help food pantries identify goals and resources (including partnerships), work through logistical issues, monitor goal progress, and offer encouragement to pantry staff and volunteers. Guides are available that offer food pantries strategies to address chronic conditions, convert to choice, and enable them to procure, distribute, and promote healthier foods. 21 Research also shows that volunteers can encourage clients to eat healthier. 46 Other logistical challenges in terms of addressing the needs and preferences of people with chronic conditions include more limited food donations, especially in terms of fresh fruits, vegetables, and dairy products. This is most common in rural communities. Research suggests that rural food pantry inventories are of lower nutritional quality than inventories in urban areas.
14 Community food drives for healthy foods, gleaning, and establishing community gardens are all strategies that pantries could use to improve the healthfulness of their inventories. Pantries can establish community relationships with local or regional food councils and hunger or health coalitions to procure or share resources, ideas, or collectively apply for grants. In many rural communities, these partnerships might need to be established first.
Our study has several implications for research and theory. Socio-ecological theory suggests that interpersonal relationships can influence intrapersonal knowledge, skills, attitudes, self-efficacy, and ultimately, behaviors. Establishing strong interpersonal relationships between volunteers/staff and clients might be a great way for pantries to understand health concerns and food preferences, as well as understand where clients' nutrition motivations and cooking skills lie, in order to promote healthy choices in the context of a client choice pantry. Thus, our findings suggest that, within rural settings, food pantry clients might have fatalistic attitudes, and not feel as comfortable speaking with volunteers. Performing additional research may contribute to understanding how to promote positive engagement in a rural environment.
One of the strengths of our study is our large sample size (N = 612) and our use of a mixedmethods analysis to gain breadth and depth of understanding of food pantry perceptions. Mixedmethods approaches combine qualitative and quantitative analytical data to build on each other's strengths while offsetting weaknesses. Limitations to our research include lack of the validity and reliability of some of our perception measures, because the survey was designed as an evaluation unique to the Voices for Food project. Participants might not be honest in their answers if they are afraid to damage their relationship with the pantry, despite the consent process, or they might not have understood key terms. Another limitation common to conducting research in food pantries is low client literacy, and people feeling rushed to get home to put their food away.
In summary, our findings suggest that food pantry clients with chronic health conditions have unique perceptions related to food choice, preferences, and volunteer/staff interactions. Converting to choice, addressing health needs and food preferences through engagement, and providing nutrition education may be strategies to serve those with chronic disease in rural communities.
Human Subjects Statement
We obtained informed consent from all participants before their participation in the study. South Dakota State University and The Ohio State University IRBs approved the study protocol.
Conflict of Interest Statement
All authors of this article declare that they have no conflicts of interest.
